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^ #M 2002-261366 ^ v 

im^m i ] rm<bL d Lt^-GPi t^mm^-Ltz^m 

frt-fZ^ tkfc*<D rm^fbLDL t p 2 -GP I £<D^#J £#><7) 
**>^-K 0 

[»#£2] rifrfbLDLfc^-GP Ifcfc. 3 7 pH7. 4^ 
ftT-Cl 61$^ ^^ra^- M-«5)C^tcJ:oT#^ttd>5>^bLDLi:/3 2- 
GP I t<Dm&fo] *$lfrt-?Z>^ *&#<pO rm<kLDLt^2-GP It<DM 

[W3fcg3] rm-fbLDLt £ 2-GP I 3 71;, pH7. 4^ 

frTf 1 6^Ff B ^ ft^iti: < toT||f>tiHiftLDLi: i S2- 

^« 2 KfB^* * > ^- Ko 

(a) 100^-fi/mlO^^; ^^^^-^T^), ^#:£#/&1-&m'fbL D L £ /? 2 
-GP I t^SW«t^^o 

(b) lOmMOMgC^^r^^^rT^. ^fe^MfclT Z>mth D L t /? 2 - G P I 
-Ko 

ifc^tn, tfc#pptf) rSHbLDLt^ 2-GP I t<Ot^#J OMJg^F 

So 

[lf*^7] %Lfc*<D rSMbLDLj t I"/? 2-GP I J 

[»#£8] rgMfcLDLj £ f/?2-GPIJ ^36pH 
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^ !&m 2002-261366 ^ ^- v : 2/ 

[»*3S 1 0] W^6 ~ 9 OV>-t* tL*» 1 ^tcfB«OM^ffi*fflv*T^ 
rm<bLDLt/9 2-GP I ^<7)^#:J £«£U W£S*Lfc rtfctt* 

iw&m 13] $ k r rm^L d Lt^2-GPit 

[»*ai4] ^I«»t,^c:t^#ttts, ffi^i2X 
til 3 fc|B*<0«g£4f ? ho 

[»*^ 1 5 ] rmbL DLt^-GPit tf^m&Lfzm&fc] * 

[It*il6] l"^fbLDLt0 2-GP I 3 7 t:> pH7. 4 <£> 

-GP I tO«^#J r mitLDLtp 2-GP I 

It*il7] LDLtj?2~GP I h £ > 3 7t, pH7. 4 

^frrei 6NFW>f v^ta^- h-r^^ t tcio-c#e>tLd &$tfbLDL t ^ 2 

-GPIt(7)t^#J &T<D(a)RZF(b)<D®.MZ^-t2>Zt*!WWLt1r2>^ 
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^ mm 2002-261366 ^ ^-y : 3/ 

1 6 HBE*OfifcJKo 

(a) lOO^fe/mlO^N'i; ^:T^> i^MMt»LDLfc^2 
-GP I i:#IHtWH«|*L«;v^ 0 

(b) 10mM^MgCl 2 £*#£^T^ l^f^tl»^l:LDLt^ 2-GP I 

r rt^LDLtj?2-GPIi:^#J 

dl^2-gpi tott^j zmmtzfofc] zmfeu %mztitz m®. 

1 9 JCfBftO^ffi^feo 

[ft^2 1 ] fjf^S 15-17 ©w-f tifr 1 ^tcgB|KotfLig**H*$*t 
[»*512 2] W*^2 1 KSBttO@ffi Lt^tfi b 

[»*i2 3] z<bK r rm<bLDLt i s2-GP i b<?>®.&m *mm 
■t&fcm ^m^&mn*mmj&frbLx^trzb*mwLb-?z>, »t«2 2 

ffif^I^^r y h o 

[f^2 5] I"/? 2-GP I *BIft-f4gL#J S^/XU ("LDL£fS 
[0 0 0 1] 
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Q #M 2002-261366 ^ ^- v : 4/ 

[»wo*"t*aii!f««] 

*f&Wl±. rmftLDL (oxLDL) t^-^JnynH 

>I (02-GPI) tOt^J (^2-GPI-oxLDL«^#:) OMjeK^ffl&X * sjT 

o 

[0 0 0 2] 

a pl : &v >mim» 

a c l : fry* >; e 

APs:ftv ymm^mmm 

02-GPl: /? 2 -^'J n-/nf^ > I 
/?2-GPI-oxLDL^# : oxLDLt /? 2-GP I £ 

b s a : vjflLrtT;^^^ > 
c L : *;i/yt'J \£> 

C u 2+- oxLDL : CuS O^^b Lfc oxLDL 
DE AE : vJcf-;VT5 ;xf;v 

edta : xf i/>y7< ym^B. 
e l i s a : wmmi&MwtT *J*4 

ldl :i&&mv#?>^?n 

MDA : voVyT^fk K 
OD : igbfeft 

o x LDL : MLDL 

oxLig-1 : 7-ketocholesteryl-9-carboxynonanoate; 9-oxo-9-(7-ketocholest- 
5-en-3/3-yloxy)nonanoic acid (IUPAC) 
oxLig-2 : 7-ketocholesteryl-12-carboxy(keto)dodecanoate 

paps: JKS&ttfifcy ^fl&SCiJL#«iS£ 
pbs:'; vafcB^&sitifrfc 
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2002-261366 ^ ^- v : 5/ 

PL (PLs) : V^BM 
SLE ^tttx'Jf^h-T'^ 
TBARS I f-*^/Hf^-A'BfcK*Stt»K 
TLC : h^77-f- 

9-C00H-22KC : 7-ketocholesteryl-13-carboxytridecanoate; 13-oxo-13-(7-ket 
ocho lest -5-en-3 ft -y 1 oxy) t r i decano i c ac i d 
[0 0 0 3] 

t±*S#LfcV>£fc;**»<b:fc/Cv*;& 0 #fp»l^ti, £<7)J:d &£2-GPI£oxLDL 

BO^Bfffl^y h«*BB^$*LTv^ 0 J^fMlt:(i> /32-GPI^\ oxL 
DL4 3 OoxLig-l»iiflSJ«- L X jft^f £ - fc $ tt T v> & 0 

oxLDUi&teF*! "C /? 2-GPI <h ^H-B-fc ( /? 2-GPI-oxLDLm^#) £ ff*J& L T £ 9 
. £#r*J * d <Dfe&fc*Mte1r <£> £ <h tc J; o ti^r <7)gimo#tas n 

i: LT, t£3fe. Cu2+-oxLDLh /? 2-GPI t&yW >^-y 3 >na^( 

^#F«3 KME* & itHgitttO /? 2-GPI-oxLDLlf -£H$ * fflsTf &tilto07>9>y 

*l& 0 t^L, fe#l*H^£-f & /? 2-GPI -oxLDLlg^^, * > K i: 

LTffiv> ib tiT § p ^oxLDLt /? 2-GPI t Ofe-g-flfeS; 

[0 0 0 4] 

HMWOR 1 ] 

®RW2rM&9 5/9 3 6 3^07Vy h 
Mm** 1 1 

J. Lipid Res., 42, p697-709(2001) 
[0 0 0 5] 
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0^12 0 0 2-2 6 1 3 6 6 ^ ^-v : 

h\ &tJM*L«:*lJffi Lfc^#:i*IOyS2-GPI-oxLDL^#^M^^tcg|-t-^o 
[0 0 0 6] 

[mm * * * $> <o^m 

*5£W^l*, ^2-GPI-oxIDL^#:Hi3tt^oxLDLi: /?2-GPI 

^g* $ -grfcoxLDL t fi 2-GPI t & 3W5g tc^i" & ^ tt <b H «£ & is tt * 

* ? > K & , &<i£l*I tc^&i" * p 2-GPI-oxIJ)LB[^#<?5«l5fetc^ffl 

•£ c -e*i&w^t±, M la^ffM^^nm k&c? § > £ 2-gpi-oxLDL^^ * wm 

2-GPI-oxLDL^##:OiPJJ5e^ „ f^£JS$;1-;z> *S&9§&^j£Lfc 0 

&W3K#|E1-* r i 8 2-GPI-oxLDL^#:^^1-^in:#J 
tf>»£fcfflv*a&jKfc, 4fr^Mt^ ^-GPI-oxLDUt^fl^ 
■BTlS6*K>)iS^LTV^CltA*M$ U^tt^fl U r ft 2-GPI-oxLDLlI^- 

ft&umtzifcfc] *Mfe"r&iz#><D%im.%$iM, ztizmmLtz [~/?2-gpi-ox 

l»E#yK#H*$*LfcH*B> £<0Bffl£*UffiLfc, r /? 2-GPI-oxLDL^^ 

fo*(Dp 2-GPI-oxLDL^^# £ mfc-f htz*b<D7s ? y V- K (^T> #$§9!;* * 
[0 0 0 7] 
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0#I2OO 2-2 6 1 3 6 6 ^ ^-v! 7/ 

*7t^:|&Kt±, roxIDL t p 2-GPI <t £r , 3 7t:> pH7. 4^frTT'16H 
PbM>*^- h'T^^^^J:oT#'btt9'i>/?2-GPI-oxLDL^#:J Zj&frb 

mWX?>y- K2 fctHft-t&o *§&WX*>y- K2fc*tt« ToxLD 

Lt/?2-GPI££, 3 71C. pH7. 4 <^MTT' 1 6 BtP^-f >^a^ h f & £ 
tfcX-ombtiiZ i s2-GPI-oxLDLm^-#J ti> ^T^Ca^^O)^^^ 

(a) lOO^/ml^^^W^^^-^T*,, ^#£|»}&^&oxLDLh/?2-GPl£ 

(b) 10mM<7)MgCl2^*^^^:T^, MG"fcZmj&i- ZoxLDLt p 2-GPI ttimMW 

GPI-oxLDL^^OM^^ (J&lT, ^mmWl^mi t^i) *%kmirZ>o * 
3IW!l;£;fr& 1 (i> ^#4><7) ToxIDLj t l~/?2-GPIJ ££*^^£^&X:r-y 
y'ZiP* < t$>&tti><DtimtL^o Zfz, tfcfl^O ToxLDLj h T/S2-GPIJ £ 
^^pH3~9C0^#T-t?^>^r^^- h-r^X7^<y7°^^^< 

k£ot titmztizm&i* , aps, jflL^iE. mmm&m., mwrntm., 
^mmm, *m&, mwm.it immm, x.xmmmfr 
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^ #12 0 0 2- 2 6 1 3 6 6 ^ ^- v : 8/ 

#tf<Oy8 2-GPI-oxLDL«^#0?l!l^^ry h (J£lT\ M^f'; Mtv^) fcH 
tt*f*o *l&W^ry HI4, ZblZ r roxLDLt/9 2-GPIfcO«^J ^B»t4 

[0 0 0 8] 

ttt&mt*. toxU)Lt /32-GPl£&&m&&Ltz&&i£l Zfofrt-tZ, ft 

£ £*f&9§ti> ToxLDLh /32-GPlt «\ 3 7t, p H 7 . 4 ©^ftTt 1 6 B# 
F^^>^ J L^->i-^>i < h^«J:o'C#'btt9^ / 5 2-GPI-oxLDUt^J £ 

ft^it»co ri82-GPI-oxLDUS^#:4rS«i-&t/L#:J fcSlJg-*-* fctfXOfflgL 

-GPIt&. 3 7°C> pH7. 4 O^^TT? 1 6 B#K-f b £ fc fcj: 

oT#«btL^ ^,^2-GPI-oxLDLm^J »i, &T©(a);fttf (WoteRfcJTt* 4 

(a) 100#^/ml^^N°'; >£*#$-£T*k «^*»j£1-*oxLDLfc /?2-GPI fc 

(b) 10mMOMgCl2**^$*T<>, ««"t*<aIJ)Lfc /? 2-GPI t 

ttt&WlZ, ^UTOSrffl^SClt^tn, ft#^<7) T/S2-GPI-OX 

i ttfkm it ^ 2 * ffl v> T tfcffc* O r /? 2-GPI-oxIDL^# * 

^m<^ftm^ (&T\ *HW^ft2i:v^) £^#t 
$H^ffi^2 laottffl^iiiSMH, APS. iflL^, Wim&Lte 

^ #himm&^ sabse^ ■mtu nvmit (mmm. >btismm&?) R&m 
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^ &m 2002-261366 ^ ^- v : 

yS2-GPI-oxIDL^#^Mmi-^*JL#J <Dm7E*v h (J^T, 2fcf&W^y b 2 £ 

tttmmii. r/? 2-gp i Rxr/xi* I"ldl*biiw-* 

[0 0 0 9] 

<1>-1 $H^^>^-Ki 

K 1 W\ oxLDLt fi 2-GPI L tz&kfe £ l&fr t 1" 

^^cD/92-GPI-oxLDI^^#:5rM5ei-S^i60^^ Ftib^o 

Kl ToxLDLj t±, LDL«?^itta 

OCuSO^fc <>fc3 7 ttJtOzSf h £ t K X o T\ LDL 

^2-gpij <Dmmmizmfczti%^7!)K mmzttztiz mm &$mztifz 
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^!&m 2002-261366 ^ ^- v : 10/ 

*5&WX?>y- Kl ti, -©i?^ ToxLDLj i: ["/5 2-GPIJ t^^T^L 

ToxLDLj t T/32-GPIJ t fc^i^S-ar* d t frc «t Jj , d 
[ozLDLt {32-GPIt&&m%i&Ltzm&m fc, <D (3 2-GPI-oxLDLm^ 

[0 0 10] 

\wmmm zMm-r&o ***KAKiov»Tje»wx»i5gttw*« 

I&£|±. 2femfcfc&MSSMtA (g$|)I) «ittf, *t 

fcnp<D®n A iODti ot5a«i(:iil5et5*^i:ii, Lfc 

Dflt*it«-t-&C:fclwJ: oT*fc#*Ot/l?AOitE£^6<i>- fcd*t?§&o 

#3§BJ;* * > ^- K 1 ii, roxIDLi: /? 2-GPI ffrfr Ltzfe&fc] 

#J »i, l"oxLDLi:/? 2-GPI fc###lt*Lfctt'frffcJ g#OtfS^iftttlC^£ 
(m^jfilim^) fro. 
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^ #M 2002-261366 ^ ^-i/ : 11/ 

i-^^ rifeo^j tiTii, Mftotmommizm^hti&m.imu mm 

®3W£®£3£JBL-9&o -rtL^r, 7>^;K A>f7;K «Kh/w4jM9 

[0 0 11] 

<l>-2 *§kWA?>y-V2 

*$&WX 9>y-Y2 (±, ToxLDLt /? 2-GPI £ 37 1C, pH7. 4 <0&# 
T-ei 6^fW^ >^a^- M-££fcKJ:oT#£>*L-5 * £ 2-GPI-oxLDLlg£*# 

K2fc*5»t& ToxIDLj StT l~/?2-GPIJ K:ov*TeOS£9!tt, 

K2f±, -TOid&oxLDLt /?2-GPI££, 3 7°C, pH7. 
4 0*ftT"Cl 6B#H8-f M-^Clttcj:oT#^ttd'5 i ff2-GPI-oxIJ) 

- Y 2<n>WufrX&Z p2^?l-oimM&m*, ToxLDLi: /?2-GPI££3 7*0, p 
H7. 4 «^TT" 1 6^FF4-f>^^^-M-^i«htcJ;oT^^t#^tL^ 

iiv^i^l|T^^ 0 Lfc^oT, M=&^^-e#^tL7t/?2-GPI-oxLDL« 
£"ffc0*> roxLDLi: /? 2-GPI t S\ 3 7*0. pH7. 4 0&#T-? 1 6 B*BH V* 
>t^itl:ioT||^(:#f,tL/^ 2-GPI-oxIDL^#:J t«iftK|W| 

- fHBfi $ tt & ^ 13 J i „ ^ g& & £ bfrtzp 2-GPI-oxLDLm^ i> , 

■*m%*?yy-Y2<DmftX&Z> roxLDLt /? 2-GPI 3 71C, p 
H7. 4<??^T-C1 &mm4 M-^C<hHJ:oT#^^9'g>/?2-GP 
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0#I2OO 2-2 6 1 3 6 6 ^ ^-vl 12/ 

(a) 100#tt/mlO^W**#$*Tt. «^#£«j£t-&<«LDLt £2-GPIfc 

(b) 10mMOMgCl2**^^^"C^>> *##Sr«JK-r*oxLDLi:^2-GPIfc75*^»W 

±IB(a)^^(b)OttS^^1-^/?2-GPI-oxLDL^#{±, < £ oxLDL£ 
£2-GPIh&. 3 7"C, pH7. 4^#TT'l 6B#ffl>f M"*£i: 
l:io r#^> d ^t? i & 0 Lfr LtfrfB Lfcil «3 > 9 > K 2 <o$Lft 

t Uffl^Si £2-GPI-oxLDLm^fi> :«aor|ii:# 

[0 0 12] 

^ > V— K 2 I4„ 2-GPI-oxLDL^#:^ , 0 2-G 

PI-oxLDL^^# ZMfc-T 2>fzSb<DX ? y V- Kfc L/z£OT£>£ 0 
*$&mx 9 >9~— Y 2 Ji„ ZOXiftp 2-GPI-oxLDL^^-# £ f&fi~ b ES «3 

^i:ov>ro^«f li, Hufi2^> r*#§9!**>^-- KlJ fcfe 

5 fc, *§&m* 9 y 9"- K 2 O^^tCK-t-JStt^ & > huISO l"#f§9!* * 

> K i J n^»t*lttWtig«l-e**o 

■*§&W* 9 y 9- YZm^tzMfeKHZtiZWcmt, /?2-GPI-oxLM£-#0 

jsm*iztr9L&bLxm\'*2>) mam^ti&o ssa.m^ : t<r>ttm^xi>x<, 

Zti* ^m. Ltzi><D*?^ *ty-?)V*?<Op 2-GPI-oxlDUt^#: \Z#m & -5- x. * V » & 

[0 0 13] 

< 2 >^H^«8^^fe 1 
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2002-261366 ^ ^- v I 13/ 

/? 2-GPI-oxLDLlt^#OM^i*-C& * o 

^^{±RS5c$tL^^ 0 ^^Mo-0«ttt, «Atf*fi#*rJHv>fcfe&3fc 
W*«3fe^S (EL IS AS (-9->K-f y-f-jSfe, it^&, mm&S) , 4 U ; 7 

£ii#l*J /? 2-GPI-oxLDL^^# K & £ oxLDL <h £ 2-GPI <7>m&<0± 

[0 0 14] 

oxLDL&^flc] K£U-£oxLDLi: /? 2-GPI ^#£T*^^£-£Ti3 W\ 
&lte. ToxLDLj <h 2-GPI J i: £^*§£-£-£&;*:r y 

m<D tt&wx*>y- Kij ^*5tt*Kwt^-e**o 

4 hu ISO nfcfPJl X * > ^- K 2 J xm.m L fcM «9 , oxLDL t p 2-GPI t * 
pH7. 4(Oi^^pH3-9^#TT^>^ra^-hnuU:J:c»T > ox 
WLt p 2-GPI fc, TfE(a)Jt^(b) OttSf SrWt** fe^*^ C t 

(a) lOOi^fiymlO^fV V*&#3*Tfc. ^#£#Jj£l-&oxLDL£ £ 2-GPI i: 

(b) 10mM<7)MgCl2£*#£^T&. II^SrfllJffi'tAoxLDLfc 0 2-GPI fc^HJtW 
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^ mm 2002-261366 ^ v I 14/ 

tL^o -r^^*>^raiJS^l ToxLDLj t [~/?2-GPIJ 

l^o Mrfcmizi^ P H7. 4mmzm7F-tz>z t&x&& 0 

±m(a)RV*(b)<7>&MZ^-fZ>&&l*, Schiff (v7 7) iagcO^K 

ywm^m^m.^fir, mm^m±m^-r^>^t^x^^ 0 -m^ 

o 

t tz, z> \mm& %m-£rtz x ^ mwl $ *tr v> & /? 2-gpi-oxldl 

T FoxLDLJ t $?>;*?M, ^U^r^K, 7^t> T^iXti 
^^Mf&v^^T'^^l^^ lzj3V^T#tcpi^$tL^v^^ ^/n°';>^\ MgCl 

& -& l tz m&fo £ mm L^na^^r. ^ tt^ig jus^-r & c t a*-e § & 
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^ !&m 2002-261366 ^ ^- v : 15/ 

[0 0 15] 

< 3 >*»w«ffi*ife i 

ri*#* o /3 2-gpi-oxldl^^#:j t mm. t * mm-o'if zztizzi) mmokm 

fLT, /8 2-GPI-oxLDL^^OJK±**ao^SL»c J: o TiiiJDi-^> ii^?> 
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&m 2002-261366 A ^-v* : 16/ 



[0 0 16] 

&m-frfaK$>z>usifemm^ tmm^if&zttfx&Zo ztzmfcztitzmm 

*mwtmijmii<z£^x%Lmztiz> mm] a, aps, mmmt 
mmmtkm. mmmm, wmm, mmmt mmm, <mmm%z) jstzm 

[0 0 17] 

< 4 y h 1 

Hl:ffi<0«|^^^twtU^„ &^"efc r/?2-GPI-oxLDL 

-GPI g etnl^T^ & WB-CAL-1 (IgG2a, * ) ^\ v^^^y^n-f- t: > apo B10 
0feL#T»ab^ 1 D 2 (IgG)^0lJ^£*L& o 

r^2-GPI-oxIDL^^-#:$r^m-r^*n:#J it. mmWMTMmZ tLX^Z Z t 
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2002-261366 ^ ^- v ! 17/ 

1 7t . r /? 2-gpi-oxldl^^ £ & mm i £ ti-c & < -c & 

'J 7 *7,~7 r * — ■£„ p-1f*7? Y i/jr— t£^ ;w *> "7 ^ 9 - -b\ 7^rf;vn 
ij>x^f5- fe*90 > &%&m (7JVtW/>fyfty7^-> (FIT 
C) , Ifc^flMm (/^/-/nfc^) , 7t*y> 

7)V*)VT)V7*t Ym, jS3*&Bfc*«^ vW5 K3R«j& tf^vM 5 K 
ft, ff&tt<b^X7-;v^ C r^w^R©^ (T) J , m^b^RIA, 1 9 8 

>*«ffli-**^-«±, tf^-f-^Ot K7yKiIft^fflv^M (Av i d i n 
— Biotin Chemi s t r y : A Handbook, p 5 7 — 6 3, 
PIERCE CHEMICAL COMPANY, 1 9 94^Hff#i) , I 
fc^/l^Wr'f >>f VftvT^- h^M1-^^fi#<&BS6 3- 1 7 8 4 3 

[0 0 18] 

2-GPi-oxiDUt^-^ * mm-t z> mm *nmt %>&m&*mm-t %> - t*»t?# * 
o i*te>o**j«^^*c, 7n^>^t, smrkjc& 
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2002-261366 ^ ^- v I 18/ 

v lzm^xfeftztiz [mjsj f±> aps, jfiL&^ »nRjfli^, hhkuhl^ 

> ^•Mffi.M, WfeBU MHRffc ClBffift> 'Mfc«*fc*r) sow^^^^^ 
fcb^l 

o 

[0 0 19] 

< 5 >*&WtnM 
<5>-l *&m$USLl 

mt+<7) r^2-GPI-oxLDL^#:^^m-r^>tiL#J £ Mfc-f %>?zth (Dtfim. X$>Z> 

o 

*%Wim 1 ToxLDLJ: y82-GPIi:^*^^L^^#:J Kov> 

toiift huiso r*»w^^>^-Kij k & n & mm t m^x & & Q ttz 
t>\,zm<Dj&fr*'SA'X^xi>£^&„ [m<om»] tLxm^zztrfx^zi* 
m&x$>&o 

u K&it&mmtmmre&Zo ttz mm o*hk:ov*t<>, 

[0 0 2 0] 
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<5>-2 3jd&wetm2 

2 roxLDL t p 2-GPI 37 "C. pH7. 4 <7)^#T-e 1 6 
BtPeH >^ra^- h -f & i £ «fc o T# £> *L 9 & /8 2-GPI-oxLDL^#J 

^•WifiliC 2 <7)^-e*>^> |~oxLDL£ /?2-GPI t 3 7 p H 7 . 4 <T>0kft 
TT'l 6 B#HM ttcj:oT#^tL9^)8 2-GPI-oxIJ)L^# 

2> 0 L/i^oT, *HM2 K£&t& l~oxLDL£ £ 2-GPI 3 7 TC, p H 7 
. 4^#Ttl 6BfP B M>^r^^-M-^)^^^J;oT#^tt^^^2-GPI-ox 
IDL^^J (i, ^(a)S(f(b)#|^ltU©#lflt^o 

(a) 100^.fi/ml<7)^^J ^*##S-£T*>, Hl'eHfc £: i~ <!> oxLDL t /? 2-GPI t 

(b) lOmM^MgC^^r^^-^T^, ^#£*SJ&1-£oxLDLt /? 2-GPI rt^llClft 
±m (a) (b) Oft JC £ ^ 1" & /? 2-GPI-oxLDL^^#(7)^jt^^ K o v> T & . 

ltrfs<7) ttmwx*>y- K2j ic^tt^M^iwi«-e^^>o 

* £ , ^f^inlM 2liC<7)J:^^ 2-GPI-oxLDL^# £ J&fr tir&VM.*) 

mMtmmx$>& 0 

tic, ^mmm2 <DW*mm\zm^&mmi>, mm \^w*9>y-Y 

*»91*WK * ffl v» £ ifl^O^ t & & I" /? 2-GPI-oxLDLm^#: £ Eft1" & *vf£ 

v^-rtt^ r^2-GPi-oxLDL^^#^^m-r^>^#j t&<&-t& 

Ztfrb^ Z<D!$fti%mmLX r^2-GPI-oxIDL^^^Hf^'taiJL#:J <7>M;£ 
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[0 0 2 1] 

< 6 >*»W»3£^rffi 2 

GPI-oxU)UI[^fl:*B»i-*t/ufl:J <0«§5&£i*"?*&o 

It^^tra^T^^o 7tf£L^B»^&2 H&^Tti, #§&TO^£@ffi&~ 
[0 0 2 2] 

*^^m^&2(i, *l&^«iJse^2Srfflv»T^t , 0 l~ /? 2-GPI-oxLDDit 

*»W«W:£ife2fc;&v*T«±, &v>T\ #»W»£:£ffi2*tfv*TiM5e3*tfc 
r^#^ (7) /? 2-GPI-oxLDLm^ £ ^fSfe-T £ Sl^J fcfJiftfc SrM*^ta ZbK 
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tfi, una® [^mmmta^i] K&if&gmtmm^ w&*<nmw$m<r> 

/92-GPI-oxIJ)I^^#:^^lti-^feL#:o»ii*>^>a<7)^SJc J: o Titanic £ 

**wtfetb^2trj:or«ttB$tLS r^mj a*, aps. m 

[0 0 2 3] 

< 8 >*§kmmte 

#3&9§#tlK £ ® & i& JB & mm ti> ^HWSlJ^ * @£F $ & £ £ 
&v> 0 Sffiof^i: tttt, (MtLI$-? 4 ? uy°v- Y <D*7 x.^) , 
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? >'*?n*mm<D-mwj:mM-%m*mmirz> a t&xzz 0 
&f£>*u ttz, 7**y*yrmntLxifimztix^2>i><DZi%mi-2>zti>x 

3>\ ^ + £}sfofjnLT. 3 7 °C>gE-e 3 0 ^ 

~2B#P B m^-f^^N 1« (1 5-2 5*C) T?l ~ 2 Bf F^^i"^^^^f ^» 
-r ttfX£Z 0 

[0 0 2 4] 
< 9 >:£f§BJ!*y h 2 

<v r <D®m*? vx$>h 0 

K&^X, 2t>lZi&<DmJ&f&frZ&A,X^Xi> %frXi> [~/?2-GPI-oxLDL 

r fp 2-G?i-oxwm& fazmm-t&fom ^m^^mm a, i~/?2-gpi-o 
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-efca^-a-Kii. r r i 82-GPi-oxLDUi^#^Em-t^t»L#j K^-t&imj 

r ryS2-GPI-oxLDL^#:^Em-r^»*n:#:J K^f^Sf J t± % 

r r^2-GPI-oxLDL^#^^1-^*n;#J J 
»S*lTV>fc < T r r/S2-GPI-oxLDLlt^^^lt-r^*iL#:J 

/3 2-gpi-oxldl^^ z mm-r h mm zmm-f&u,mm*M 

[0 0 2 5] 

h2^fflv^T^ta$tL^ r^sj aps, ifiL&igu utti, 

> mmm, »«m, a»«*k xxmmmfrhttzm 

frt>Mtfti&i><D&iftt Lv\*jcov>T(i, UfBo r^HW+y h lj t\s\MX 

o 
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o 

[0 0 2 6] 

<10>^TOJ^^3 

*#ITO7E2f& 3l:i^ /? 2-GPIXliLDL t *H^J« $ ftfclgGfc&^fls:* 

("02-GP I *B«fc-t-*«;fltJ l±#fcR5£$*Lfcv>j^ Cof-23*nsft Lv> 0 
££: rLDLSrE»i-StFtfrJ &#KR5£$:fcfcv>j&* % JfcapoBlOO&iH* (1D2) # 

*WK:«f^i-*ttfr*««^$*L& 0 «Atfftaa-fr#*«jsi-* i g GR hfe 

o 

[0 0 2 7] 

\mnm\ 

*1% *mmwxm^izttn*-%fcmzmw-}-z>o 

(1) ty^n-t^ 

Cof-22(IgGl, «)#^Cof-23(IgGl, K h /?2-G 

Plt?^ L/iBALB/c^ *7*frt>miL% titzfofexb 2> [31] 0 V^-ftt i> mWL*~C* 
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WB-CAL-1 (IgG2a, « ) : #b /? 2-GPI @ S^#T^ So WB Flv-)^ fi3fc<7>#i 
[48] o 

EY2C9(IgM) : tit /8 2-GPI ge#L#T"£>£ 0 A P SJfc&OsMHJflL 1 ; e>H 
& £ tLfettfrt?* & [49] o 

/32-GPIJ X»± roxIJ)Lfc«^£5&iKLfc£2-GPIJ U ^^t?^e 

y ^ y ? 2-GPI tci±jft^L*v» 0 

1 D 2 (IgG) : T^^^y ^n-^;l/^n h apoBlOOifrftrC&^o oxIDLt* 

(2) /9 2-GPIOlM 

0 2-GPI tt, lfrtA«>JflL«t*»€>[50]t3|B«O^^i»Cr«l«Lfco- ^-^L 

A, 25.TO/?2-GPIT'7^^7 u 'f-^7A*fflv^T*IML7to l^OI gGlZX 
* *-->a /?2-GPI'; 7fW^^l:yDx 

>A-b77n-^*7ACiLfCo ft&ffl 2-GPI® n-y^y- 
*-c+#fcijfeifr1-* £ <h &c «£ o TJM Lfco 
[0 0 2 8] 

(3) LDLO«W 

LDL (d=l. 019-1. 063 g/ml) ti, [51]£IE*W>2fffifcfi£oT, 
AifiL^&j&^fr^&CL t KioTiji^Lfco ^.StL^LDL^lOO^g/mHlp^ 
U 5 CuS0 4 (lOmM Hepes, 150mM NaCK pH7.4 (Hepes^SW^) ) frc 
3 7*C-CM^^^-r >^ra^- Y-t&Z tKX-oXmtLtzo EDTA 
JK ImM) *mti-tZ>Zt\,Z£^xmk*&±Z-£, Z<DU)L$:1jsM EDTA^t 

$?S? (TBARS) ffi[52]tcJ:oTWffiL7to 

(4) 9-*^^yyt/i- h<7)t^y^fn^;vii#oM 

7-7 h 3 f 'J ;V-9-* y / t y x- (oxLig-1) it, [45]£fBft4> 

K <fc o T^JS L?Zo 22-? h^UXT 1 ) ^-9-* ;V**3r y/t/x-F (9-C0 
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0H-22KC) i> mm.tz&m Ltz 0 -r%t>%, 22-tr l-nvxfn-^ (22-ketochole 
sterol ; lOmg. 0.025mmol) fcT4f9>f (azelaic acid; 14. ln^ 0.075mmol 
) (DTJiY^mWL (1ml) l-^)V-3- 

)V) Fi&BM. (l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 

hydrochloride ; 19. 2mg, 0. lOmmol) i3 £ V? 4 - (yVf;V7 ^) fcf U v > (4 
-(dimethylamino)pyridine ; 6. lmg> 0.80mmol) ^^iDL/:o Mit Hfc&iEzEi'C 2 

f£ltx^;v (3/1, v /v) ^fflv^cv^r^^A^nvhy-*^ 7^-^x7^ 
L9-C00H-22KC£*#*:(8.5mg, JR^61%) 0 !H NMR XffiffiLtz$£mt%.W 

iH-NMR (300MHz, CDC1 3 ) #=5.35(d, iH, J 5.1Hz, H-6), 4. 59(m, lH,H-3) 

oxLig-l£|B];jiH. g-COOH^KC^H NMR^^^h^fi, H - 3 v^*^ 
tf$ =4.59ppmOfifi^#Si: LXtkliiZtifZo ^<D^it, Z<D&W<nK Ko 
^v^^-xx-r ;Mt£*L-cv>&<r h^^Lti^o £^1Sv> 
IK^Clii* (magnetic field) K£lt<?> H - 6 V 7 J>(D~?u Y VOy^t^ 

OffllzWimZflfZo 9-C00H-22KC<7>^*f±, oxLig-1 1 R— tr&o tz Q 9-C00H-2 
2KCii 'j - ^<)U~? V - f)V \LT)\<\ KB ; Lieberman-BurchardaS) KVii&X$> 
i9, 7&<D&&rh>tfft&L%^ZttfmZ*i?z 0 
[0 0 2 9] 

(5) Wm?v^h?7-7 -r - (TLC) 7 s lx- h _L^O 1; K-/n y h 

V— h (Polygram silica gel G plate ; Machery-NagelttM) iZXtfy ^ 
dd*M/^^^ (8/1, v/v) tlFIL^o V#>K/n7hMli> [4 

5]^mm^mzx^x^-otzo ir^^%, zfu-y^m^^:, i%>>vjflivt 

r;w7^^ (bsa) *^ti> p b s t-/n 7 + > ^* L^t, ^(D-fv-y-k 

^-GPI^om^-GPIfcLf* (tfi^ft, C o f - 2 2 Y2C9) £ £ 
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•if (hrp) *«ufe«sv«>^ i gGt/Lfcttumt v i gMMt-mr^ > 

fco ^fef±H202^ 4 - * f^y-l-t7h-JV (4-methoxy-l-naphtol) 
^T^ffoTto hn-^TLC^l/- Mc&v^TJi, ^-SIL^V^rv K* I 
2?>1fi (12 vapor) -C^rfeLfco 

(6) J ff2-GPI-oxLDL^#:*^ffi-r^^a6<DEL I S A 

£l/?2-GPH5l#: (WB-CAL-1) (±> ^0 8/<g/ml?#}j£ (Hepes^«^^^ L*r & 
<D ; 50^ g/^ -xjl/) 5:*7'f^n*>f*-:/V— h (Immulon 2HB. Dynex Technol 
ogies Inc.) KAtiX btSutlCio-Ctt^^Co 

h £ 1 %X^A5^^Tl^yn y*>^*L£o JflLVf-9" > 7> (10 
0fg#5fRL£ & O) £ tz it p 2-GPI - oxLDL^#5g L < tioxLDL£#;Tt-&?#?££ 
*.x/UfcflyniL (100 /il/^^^) > 2B#F^-f >^fi^- h L£ 0 v>< o^<7>H 
j^KOV>Tfi, i <7) * f^C £ v>T^*tt^)/5 2-GPI (25^g/ml 
) o &^X\ y^frZVt^ylfcmLfztiLazioBlomfc (ID 2) 
^>^ra^- h U URPmmLtzT^-JyX3 0 >^ b Lfco 51 

-fete, o-7i-P>^75 >i3J:ia f H202^fflv^T i fTo^o 3frfeRj£«:2NO 
iim&^jlra1-&££K<fcoT#lL£-*2\ 490nm<aOD£$J5eL*:o CL^cDXt- 
y yoM-e. 0. 05%Tween20 £#^1-&Hepes«^?-h:5HC?ft*#-L 
fco fl*^T?4r>f K;feJt*1f>:/JUO!8bl6* (OD) £79 v^(S>^;W:::fe 
lt*¥^OD-e«iEL^o 1.03.^7 f/ml*. 5 0 X<om^ AOtfaffi^ > -ffr 
<D¥tym^mfam<D3fet%&£oi l zm&Ltz%i^ l.Ox^y h/mlOoxLDL 
12h- p 2-GPI16h^#(i, apoB"C^j4. 5p g/ml Lfz Q Rlfc&m. 0-3-- y 

[0 0 3 0] 

(7) t/L/82-GPi-jj&@ ig&m$:tkm-rz>tz#><DEL I SA 

CL (")HiS*;ymS) > oxLig-lXfi9-C00H-22KC (50/zg/ml^* 
7 -/K 50/u l/^DV) *zcs^V — i/ a >i:iot*°'J \ (Im 

mulon IB ; Dynex Technologies Inc.) KWk^^:, i<7>yi/-M:l 0 /oBSA 
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;v (lOOf&^fiLfckO) £ /S2-GPI(25 / /g/ml)0#ftTX{i*# ; fcT-C* 1 B$[ig>f 
b U ^THRPilt&L^Jfi^* I gGXIiit h I gGSL< 
}*I gMfc^iraLfco 
^t<7)XT7 7°li r/?2-GPI-oxLDLm^#^^aJl-^7t^OEL I SAJ 

IB«$tL^ft-cfro^ 0 fil^^-^v^i/oiRjfejs (OD) Z?7y?v>*7z-)V 

(8) ^/?2-GPI Ig^frSrtftffl-t&^i&OEL I SA 

fet/92-GPI IgGtlL#^m-f S^i60EL I S Aii> [30] £SBtt*>;£&£J: o 

Sumilon C. ft£^-?7-f M± (Sumitomo Bakelite Co., Ltd.) ) 
HlO^g/ml (50// AtLT. 4 ICC— Bfe>f >dra.^- ff^itCio 

7>£l00fgMfr*lU >>xmil|^>^a^bUo #CWt*HRP$Rift 
L£#Lfc hlgG^r^V- h Kj&Lfco fOt«^f^li I"/? 2-GPI -oxLDUt 
^#Sr*fcffi-r£fci&OEL I S Aj KfBfB $ tL/^&T^T o tz 0 
[0 0 3 1] 

(9) IgG^«E«^*^tti"f *)ta6<OEL ISA 

fi 2-GPIXt±LDLfc $ tL^IgG^^^^^m-t ^> i6 £t /? 2-GPI 
%m (Cof-23) Xii#LapoB100j5L#: (1D2) ^U^f h (Immulon 

IB) tC-?-tL-rtL5 //g/ml (50^1/^i;V) X*L % 4*C-e— IJfe>f >^ra^- hi"* 

(lOOfgtffr^Lfcfco) £^;i^-C 1 B#Rg>r >^-^z.^- h u ^tH 
RP^fgfeL/it/Lt h I gG»lfco ^Xf7/li 2-GPI -oxLDUt 
^#*r*fcffi1-&rt:i&<0EL I SAJ fcffiftSfrfc^Srefrofco 
(1 0) r / S2-GPI-oxLDL^#:^^fti-^*t#J ^tfitS^OEL I SA 
oxLDL12h-£ 2-GPI 16h|S^# (lOug/mk 50ug/^^^) «r#V l/V^l/- 
h (Immulon IB) 0")x^Pt»-e4t, -ft>f > + h Ifc^ 1 % BSA£^ 
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H#WRj£$"tffco tffi«i»), o - 71-1/^7 5 >i3«J:0 ? H202^inx.T^ 
fl»C»£*flf|LLfc^ 490nmOiRjfelS«:«l5gtfco 

(11) ^th^f 

&tHS?#h±. StatViewV? h *.x.T (Abacus Concepts}!) fcffinTfrofco 
S5«»fc»*)IK«:JtlW-4»^J:tt^ Fisher's exact*be*JflV*fc 0 HH^ 
9 5%0#I1E:F b 1 (CI.) it, Woolf<0#&KioTjfmLfc 0 

(12) > -7°;i/ 

[0 0 3 2] 
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^-v: 30/ 



Wi] 



No % 

_ ~~ 

SLE©^ 
APS 

S.LE^#f 

mmmm 

/?2-GPIflc#t£ IgGaCL 

(^^2-GPi-cLigG tnm 

ta/32-GPI IgGfrirffc 
jfi/32-GPI-oxLig-lIgG 
Lupus anticoagulants 

/?2-GPI-oxLDL^i%-#; 



[0 0 3 3] 

( 1 ) £ 2-GPI*§£- 'J 2f> Kfc Lt(D7-^ h > <7)^#J 

( 7 -^r h 3 -f 'J 9 - * ;V**3r v/t/ b (7-ketocholestery 
l-9-carboxynonanoate ; oxLig-1) #.£^22- ^hai/^f V/I/-9-* ;l/*fc*3r v 
/ ^ / J.— h (22-ketocholesteryl-9-carboxynonanoate ; 9-C00H-22KC) O p2- 

K-7*ny hMEL I SA^fofc 0 Cof-22^#£tm2C9^#£ffiv>T|£tti L 
fzV IfV Krn y b fci3V*T»i, £2-GPm7-^ b^M^ (oxLig-1) £08fcWfc 



44 
83 

46 55.4 

37 44.6 



71 55.9 

26 20.5 

27 21.3 
18 14.2 
31/116 26.7 
23/123 18.7 



73/127 57.5 

46/127 36.2 

60/127 47.2 

59/108 54.6 

72/127 56.7 
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m&L, 9-X00H-22KCtCiij^L&^ofc (H 1 ) o U tf^ K* 3- Y\^tz?V 
-Mffl^fcEL I SA&cj3V>T. iJLy8 2-GPIta;# (Cof-22, WB-CAL-1X«±EY2C9 
) Jfflv>T^UJL^ 02-GPIte. H^b$tLfc9-C00H-22KC<t *> *k @*Slb 
S jh-fcoxLig-lK J: Lfc (^2) o CitL^(7)-r*-^{±. ^7fn- 

;^#*&<7) 7f£?>^ h 02-GPIt-e?)'; rCu2+-oxIJ)LHft*i- 

[0 0 3 4] 
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[0 0 3 5] 

(2) 02-GPI£ rCu2+£^&$Hfc£^t£LDLj tOffiUffcffl 
LDL (100/zg/ml) 5 yuMOC u S O4*: t iZ3 7°CX 1 2B#^-f 
^^-Y-t&Z-kKX^xmkL (Z.tUz£*oXnhitt:oxLDLZ roxLDL12hJ 
t^d) , VmkZmnlr&ZtlzXvXn'ikZWitZitfZo /?2-GPI-oxIDUt£- 
#:^^tB1~^ ELISACio Tp^fc^^ *^^T*oxIDL12h£^5itte<7) £ 

2-GPit-r h LTt^tciSoroD^JiinLTto m&fc<Dmf&n, p2 

-G?ItoxlI)L<D-mjj<Di]kmizmjfLfz (H2A. B) o ^t&^#3£j&(±, oxL 
DL12h^fflv^c^H(7)^C: ^^T-'f •7%WLX\$mzbti:fr^tz 0 PH7.4 

(H2C) o Cl<7)(51#fi. CaCl 2 <7)^T^i3V^T^Is|#nm^$^ (T- ? 
HtfZZ:^) o -r*t«b<7)x-*^fb. /?2-GPI(±, oxIDL12h <h N *-f^|lTf^ 

^^^#^f^ L ^ & C: t im £ fltzo d tuzft LT> oxIDL12h£ /? 2- 
G?Itti>Kpm.4^ 37VX16Wm-( y^r^^-V-r^t^ oxLDLt £2-GPI£<7>it 

WcLXWimZtitz (oxLDL12h-£2-GPI16h) 0 >X 
^MgCl2?rpH7. 4<DT-V-ffi1m LX & , oxLDL12h- /? 2-GPIl6h<^1g^#^;&£ $ 

, cuso 4 ^aL^LDuc*5^^> TBm<DmmKmftL?z&f&Z7F~tmr»$>2> 0 3 

7 ICeCi^ * > izmm LfzLD L MMtmiii^K T B A R S L> ^ 
oe-*{2 4B§^B^ffi$*uc 0 ztilzML, /?2-GPItOij£^££££-£&L 
DLcomft^ ^L^LT^tU 2 B#F*m^ti^ l^;WCjg L£ (IU3B 

fc„ -ft^T*-^*, /?2-GPIfiCu 2 +-oxLDLK3£^1-&^ TMDA«lrP$ 
tL/i L D L J \,Z Ji|g£- L^^t^o &<D$£%:<D%a& [44] t i> 

^£ffM£;ft*:oxLDL12h£, p 2-GPIt^c 4 rXii 3 7 t^fTF"^ 31*0 
B#|HK >^^- h L/c (^tt-e^O«S(ilOO^g/mlS.O f 100^g/ml) (m 3 
C) o ^2-GPI-oxLDLm^#<7)^{i, ^Jg&tW^3^fi^£o£ 0 
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0#I2 0 0 2 - 2 6 1 3 6 6 ^ ^-v : 34/ 

p 2-GPIo#^TT-ab o T & Cu 2+ tc i %>Wk><r> /n-b^^FI $ ft£ d t £ 
[0 0 3 6] 

(3) S*<0pHH:i3tf<?K in vitro(7)y92-GPI-oxIDL^^#:c7)^'a 

^^^/Wttpmc^Tmaiu £*ui ^2-gpiov 
\^mztitz^v7M&mmx«$>&t^kh*L2> 0 z.ti%mm-t2>?z®iz s m 

EI 4 K;jcf ii *K MgCl 2 cD^£T^ P^^fEHOpH^ftT^^v^Tfi, Ijc 
ftt/:oxLDL 1 2 h - /?2-GPI16hm^#<^ilt filial £ *l&^o MgCl 2 
(DjfftTXi*^ pH10^^v^T82%<7)#M7nOm^#^^IL, 69%OM7n^ Lfc 

(4) B^^jflLtt^iC^i-^. ^tr#^v^2-GPI-oxLDLm^# 

APS& t>VX f ±SLE,tL# <7) jflLYt -9- ^ 7";!/ £ , ^V^;l/<7)/? 2-GPI - oxLDL^^ 
^-T^^S^^ov^T^^ V--y?Ltz 0 p 2-GPI -oxLDLm^#«> £1*2 
01@^Jfn.vt^-^7°^^^|SI^$tLfCo -lO^fi, 2.1~13.7.3--y h/ml (TO 
I 4.48.3.- v y /ml y Ytyfe : 1.0a-y h/ml) ) v* 5 JtSiftJKO 
JfiLffrBNHfc*^ Ufco El 5 IC^-f J: "9 *j t- << T'&LDLfi, £ 2-GPI fcfc 
37r-ei6B#F^^>^^--<-hLT^^#:^^L^^o^o £*Lfc*tU oxLD 
L12h- /? 2-GPI 16h^^{i, pH7.40^TT\ 's/**; ^MgCl 2 /$q?£ LT 
3feT2b*o pH7.4JCi5Jt* 5o(7)jflLvt-if>7 s ;i/H43V^T^m$^oxLDL-^2-GP 

K&V^T, in vivo-e5FM$tt7^^^-#:fi. ^ttpHfrC iS^X^ "vr«>; >^MgCl 2 /6 ? 
^LTV^^jet'iof; (^^'; >£0 5 MgCl2O#&TKi3tt&0Dl^ 3 ^ 
hn-;i/0^[;JtLT, •?"tt^*Ll21+/-25.1%2SlW r 128+/-13.6%-C*ofe) 0 
JflLft^^y^^^^E-f^, «r^»t?^J«L7t«^#:ti. MgCl 2 fc£ fefcpHIO, 3 
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7 < CT'16^f B M >*a^-i/g > (£*>&fH± % in vitroT^i&Lrfz^#:£$e 
ZttfX-£Z>) Ltzmzb-MLT&bfltz (104+/-10.9%) (04) 
Ztlb<OZ£frt>, MWft&te, *^rW*#ira%^ in vivofrC^T/S 2-GPI i: 

[0 0 3 7] 

(5) y82-GPI-oxLDL^#t^Oge*iL#:<7)^^ittt 
ELISAK:*3V>T, apoBffi^-ei0ng/ml~1.25//g/ml : Sr|gHti-^>oxIDL12h- yS2- 
GPI16h«^^^»tOlfe*j|R*f^JSKL^o ClOELISAfi, ffl^/cWB-CAL-l£vfc 
ri%xLDL £ J^jfi Lfc/ff 2-GPI A v>#^14 ^tLtv>^Ct^^, jfiLvf -fr 
>"/^«1»*Ciai»JKJC#^E-t-& ft^tt^ ^o#4#:o y s2-GPItl«toTfi, 
fc$»tfc:frofco iOUKtli, p 2-GPI -oxLDL&^ti, IMOAPS, S 
LETUPS (i2i^)APS) RtfAPS*#fcfcv*SLEK::tJV*-C, 
58. 7% (27/46) > 54. 1% (20/37)^.^56.8% (25/44) <7>BMX%t>*lfz (0 6) 0 
££>K> «ttlNfe (TO^ttcj; 0|M|f3*Lfc) l?«:18.6%(16/86)0,fc#fc*3 

i>L/?2-GPI-oxLig-l IgO/Mfcfi, IM©APS, SLE^APS (f&2 
i^APS) &D f APS£#:bfcv>SLBfc&^-T\ **i-€**L71.7%(33/46K 59. 5% ( 
22/37)^^11.4% (5/44) OjUt^jl h fltz 0 

1 2 7A^e>^^CO^OB#^^tt^tfL/32-GPI-oxLig-l igpmt<otf&m 
it, 02-GPI#c#ttIgG a CL&TO/?2-GPI IgGffi#mv^*LO&#ffli£: 
ffiMLT^Tt: (*H»*&Bfcr2|i % -etL-PtLO. 69X^0.81) (0 7) 0 0 8 fcjjt-J- 

rtni /? 2-gpi ig(m#:j t i> 2-gpi *igG*aa^flcj t or^i c 

r2=0.50) (08 A) ; |~£iL /& 2-GPI — oxL i g-1 IgG#L#J t I" 0 2-GPI £^T*- 
*IgGfc£«<£fl:J tOW (r 2=0.50) (08B) ; RV* T ^ 2-GPI «r ^1-^,1 
gGftfttt^fltJ t rLDL*^Wr*IgG^«^J (r 2 = 0. 40) (0 

8C) £*JV»T\ ASFftffiHtt36»ae>*tit 0 L*»L«r**^ /? 2-GPI - oxLDL^ 

^^^^ ztih<n%cit<D$Lftm£<Dm^ &m&ttM&i*M,btL*fr'oiz 
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£*l<b?>m# (1 2 7 A<DAPSRZf/Xi*SLE&%) ^&tt&35Ly92-GPI-oxLig 

*e) ^'RsftM (pregnancy morbidity) <DMM t^M^m^^ s M,htitz^K 
M./hWLWP (thrombocytopnica) t <D m~(:\$%b fiftfr^fz <MZ) 0 KjMJfiL^ 

2-GPI-oxLDL^#^^t|^^ic^lt. 35L/?2-GPI-oxLig-l IgG#L#:£|£fi- 

^mzmm^tzo foi^ ^2-GPi-oxLDL^^wtt^^fev^T{±, £l/?2-gp 

I-oxLig-1 IgGtjvffc£, mtm, 15MJfiL^> ^MJfiL^^.^'it»fLjgt<7)P^-e 
[0 0 3 8] 
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[0 0 3 9] 

m.m*<D r p 2-gpi - oxldl^# £ mmt & m&\ £el i sak* ^hil 



tfilE# 2003-307467 9 



^ #12 002-261366 ^ ^-v : 38/ 

fco £fc ri52-(a»I-oxLDMft^flcS:S»1-4^J t 2-GPI IgGfcvffcJ 
[0 0 4 0] 

Cu2+K J: or^Jfi-r-6oxLDL^O/82-GPIjg^^B5 J ?-1-*±5l*JJ& 
K V #* > K# 5 \ 7-^ h n i/* r U ;V-9-fc )l/^->y ^-y J.- h (oxLig-1) <0 J; 

U o» >U#* v;Hfr&*0 * -I £ £tf Ltz [45] 0 In vit 

ro-CO /? 2-GPI £ Cu2+-oxLDL Offl Jiffcffi §±. ^gScomi^±Mg2+#l31C iot 

ffi2ftM^HSI1-*o £*UC*J-Lt\ oxLDLi: p 2-GPI ^o^gjttri 
&vHg^#ri 5 \ APS^O } VXfiSIi;B#<7)jfiLvf-9->'7 , ';Vf : t 1 ^mm$tLfco 
*4, CtLiboa#OjfiL?t^«b N LDLt ^ 2-GPI t^-g-^r-t^IgG^^^^^m 
t , ffifrf^tofllflrtf* £ x JflLVtO /? 2-GPI-oxLDL«^-#:iiK;MJflL^^ £ BBSS'*- Z> <1 

y (7)X * ^ > y> -^^OfS^-li, Mgp^fr&v^rr pxf n-;K7)ff CI 

2+-oxLDL^O £2-GPI#§-£\ WW n 7 7-yta^j3 2-GPIfcvfc£ £ 7 

-9-# ;i^^^r v y J 3-— h (7-ketocholesteryl-9-carboxynonanoate ; oxLig-1 
) W7-tr h^UA-r*) )V-\2-iJ v b ) Kf^yx-b (7-ketochol 

esteryl-12-carboxy (keto) dodecanoate ; oxLig-2) t |SJ^ L [45] o 

j3 2-GPi^<9^§ifnl4^^K^l-e$> 19 % 22fitc^ft-r^ h >-eteft#l-& c: 
t^sftfc (0lMi2) 

[0 0 4 1] 

£ 2-GPI <*> K*>f >V+0, jEC^fmL^ 1 4i<07^f»f)^S^7 
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^T~&& £t^#^£*LTV>& [38-40] 0 &ti, £ 2-GPI tf>£0;&^it^ oxLD 
L t OfflSf^ffi l:iK#Ltv^it^L/ c [53] 0 i; # v K o*f h > it 

> w-^^jK^^;^^: i: ^> H^7tctt<7)^^-^^@e|p] 0 2-GPI MSMtofc 
•74a*#Mb^<7)ffM?&14{i©v> 0 oxLDL t £ 2-GPI t O^SSf^ffl f iMgCl 2> CaC 

liRtf^'* v >o v>r hk £<?xi>mmzti&ztfrb^ p 2-gpi y it > ra, 

fttp H*#TK:feV*T, oxLDLt ^2-GPI^O^(7)^^r^14<7)^m^^^i5: 

v-f ?n*-f V Zm^tzE L I S AKte^X, ft 2-GPI £ CL, * 

X77fy>-b'J >S^t^ 7 rf y ^tCf 1L/;P L s t<D&& 

mz&&1r <®btiX^2>l50] o tt:Wa&> APSAf}:$ma 
C L #\ fjtf fc $tLfeCLti8 2-GPI fc O m fcj&fc Ztitzzs v 7fiS#Mk^| t 

. L D L(?)^f t:v^f f^^iM^t^^o LDL*OCu2+*^LfcSMbjg$& 
KH\ 9-/X{il3-ii Ko^t^y (X(it:Kn^f>) -t^^f^yxy 
h (octadecadienoate) > 9-t^V7t7x-h (9-oxononanoate) X 
i±9-% y7t/x-h (9-carboxynonanoate) fx^ -f Mb £ *Lfc n W^. 

?-*fcfc#£fO»S[55-57]o BEfc«#Lfc»0 [45], S^fcPLsf 
<oxLig-l^.LFoxLig-20<I; 7^w-*W^yjk-i^y^7iJ ;i^*-jr;i, 
(a>-carboxyl-oxysteryl ester) ^ Cu^-oxLDL^ 3 is v> T ±^ & /? 2-GPI V if 
y Vt LX&mZtltzo £*Lt>Oin vitro&tttn vivo#Mb£*t7<7)1£®{i'fb^ 

gf?#i: /? 2-GPI ton^v^r- h"C**Tir<Btt*»i«v» 0 iol^tli, MPJ* 
<7)NaCNBH 3 (200mM) ^oxLDL12-y82-GPI16h^#:O^Laii N vix7^#Jn 
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* ->;v 9 v * ;v i & y ~y vftgfe^iaftW ttmw i 9 ^ * -X a k x o 

[0 0 4 2] 

£<Z>flf*gT?ti\ APSW/XliSLEOlf (54.1-58.7%) fcfcHT, ox 

j£ LTV* *L£ (M4 1 ^y82-GPI<7)2tJ^«|1;200^g/ml-e^)^) 0 S3 
D^L£M>9> in virto^B6ffc£^tfcLDL*;J\ £2-GPIO##T\ 4"ttpH#fe 

S&K, ^2-GPI^oxLDLt^^O^^S^ffl^ ««rifcO* % 1% BSA£# 
50% t: MflLrfOid &«*<Din vitto0kWrT^&\,*xm&Z*lZ> 
(r-?l±7f:Z%:^) o iUt, oxLig-l^.t>oxLig-2^Miii-^/92-GPI i ; 2T 
>Kii. a^IJt^S^OjflLlSI/jflLjS^Vy^^Jfo^T^^i/^-C, /?2-GPItoxL 

^fiiOilli, APSOm^K;feV>T^£*lTV>& 0 aCLIi, MftD, CL 
O i 9 &mf£P L s fc#*.e>*LTV»fcj&^ Kfctt/82-GPIj6*a CLW 

tjA<^ttAtL^tLTV^ 0 1998^K&W\ fet/?2-GPI IgG^L^ 
^SLEm#Oi*MJflL^^<7)JflLM * -fc£*)d&£t£3TcU tnjMDA-IDL IgGjfi 
#tt»lRjfil^fc»±M^L*^c:i:S:^L7t(43)o *W3S"t?f±, #l/?2-GPI-C 
L Igffitit. £l/?2-GPI IgGtfcfls £^m/?2-GPI-oxLig-l IgG^#OjfrMj 
WW^ASFftlBJitt*^*^ (0 7) o Jfi/?2-GPI-oxLig-l IgGt/L^OtfJSfi 

(^3)0 zmzML, ztib<D$Lfc<DmMSj:mmmz, jM^fom&K&^xit 
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£f.tL^o/: 0 £*L ji.fi, 0 2-GPI -oxLig-1 2-GPI -oxLDL) 

ii, aCL<OlO^-y-^MT^^^i:^tL0^ 0 tft/S 2-GPI -oxLig 

-1 IgG£vfcf±> S B^if J:*o' < 7 f n - AttlM/T f n - AftUM 

[0 0 4 3] 

t ^ L & W h . PS t /cAPS/SLE^O^T fi. £ 2-GPI - oxLDL^^^te t 
lttW2owfi:^t()ti, HH£S£fc*3V»TU:. liett^KJtLT^^-GPI-oxL 

ig-mfct ztLb<DW*mmvt<D%;mt<Dmz£ nm^m^m^hKtzo gain; 

M14APSl-# £ v> T fi. /? 2-GPI t L D L 9 IgG&ig^'fc *> Mil $ ttfc 

& /? 2-GPI -oxUM^fcfi. APSK£v>T, JfiL^> #^K)MlfiL^O^^|§ 

George ii#<7)^J#^-^-x.. ^-GPIT^L^LDL^^flvi}* 
fi, T-^n-Al4i*M^b^iPi£-r^ii:^^tTi/^[58]o /32-GPIfi, 
ft&Tigi&K.lFfc: hOT^n-A^bM^^-^^intimal-medial border^ 
^KMEU ^«t^CD4^ttOV >^^^*#UTV^[59]o iot, XPS<DT 
•r n - A £ It & fi 2-GPI oxLDL^M-^-T £ g <oflf 

b\f*7 iiOf^Oi^^o L^L&^£>, /3 2-GPI -oxLDL^#fi. APS 

o-r mm^^#i/^;v<^<^^iiAPStcibnt^TO^*^-c§^v>ci 

ttTV^ 0 £tl jlii, ^i*m^tm#<7)JfiL»SL^-e^-r^> /?2-GPI-oxLDL 

o 
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[0 0 4 4] 

(1) TfB<^J&^<b h l^fp^LfCo 

oxLDL12h£ p 2-GPI £: HpH7. 4. 37*0 -C16^fF^ r^^-^niHcio 

T#^*l£/?2-GPI-oxLDL}I£-# (lmg) U^^-K) 

2. 9 6 -i/i^eM a/ yv- h l^fc 

#L/3 2-GPIiiL# (WB-CAL-1) 1 ^ 

3 . tr L/c#iapoB100fcL#: ( 1 D 2 ) 

4. HRP^ftLfcTlfv^ 

5. o-7xzi/>^7^|$ 1^: 

6. ii^bTK^TK 1* 

7 . £C/£#iti£ (IN H C 1 ) 1 * 

(2) Tfao|»/&^£&:£fP;!^y b 2=H«Lfco 

1. oxLDL12h££2-GPIi: 1 & KpH7.4. 37^161^^ hi"* CI t 
J: o T# tL7t /? 2-GPI-oxLDL^^#:^@* £ frfc 9 6 ^x^nyyi/- F 

2. HRPliL»MgGa# 

3. o -"7 JL-W>^7 ^ y'SW. 

4. itm-fb7jc^7K 1* 

[0 0 4 5] 

30 J. Exp. Med., 179, p457-462(1994) 

31 Blood, 87, p3262-3270(1996) 

38 EMBO J., 18, p5166-5174(1999) 

39 J. Mol. Biol., 304, p927-939 (2000) 

40 Biochemistry, 40, p8092-8100(2000) 

44 Clin. Exp. Immunol., 107, p569-573(1997) 

45 J. Lipid Res., 42, p697-709(2001) 
48 J. Immunol., 149, pl063-1068(1992) 
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49 Arthritis Rheum., 37, pl453-1461(1994) 

50 J. Immunol., 148, p3885-3891 (1992) 

51 J. Clin. Invest., 43, pl345-1353(l955) 

52 Anal. Biochem. 95, p351-358(l979) 

53 Int. Immunol., 12, pi 183-1 192 (2000) 

55 Anal. Biochem., 213, p79-89(l993) 

56 J. Lipid Res., 36, pl876-1886(1995) 

57 J. Lipid Res., 38, pl347-1360(1997) 

58 Circulation, 98, pll08-1115(1998) 

59 Circulation, 99, p2227-2230(1999) 

[0 0 4 6] 

Jf.%m^*y?- K*fl§v»* t, #*C^#:rttC3fiP^El-* /?2-GPI-oxIDLlt"£-#: 

&i> *&mtitmi3&i, rwsmh*? v ii>*vmz*iz>z£frbm#>x&m 
%tz*§&mffl%*m^2>t, mK£.fon\z.-&&t2> r/52-GPi-oxLDLm^* 

«$*L4ifc^?>ffia6"C^fflt?ab*o *»WfllSg^ft3*cJ:*Llf, /?2-GP 

IXteLDLfc#fc3&fc$ tLfelgGftfttt-frflc*^ fBr«^offl3*^4ftmi"* - 

§ & i t ^ h m#> x^m x h & o 
[mi] 

t^ry^fD-iVx^7;K7)2 0(7) w -*Wy ^gE^ffc (oxL i g-l& 9-C0 
0H-22KC) O'J 2f> K"/o -7 b53-*f«r^1-0T?*«5o HjC/V- Y ±.XM.ffl LfzV 
Jf>F*I 2 <D1&m (12 vapor) "C»rfet (A) , U # > K"/n y > te#L/?2-GPI 
$m (Cof-22 (B) &tfEY2C9 (C) ) fcffi^T^Tofco 
[HI2] 
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Cu2+Ttjfc tTtoxLDLt 0 2-GPI t<^^#:3£j&:/u y 7 4 ;i/£^1-m-e&&o 

(A) !oxLDL12h (apoBffi^T', 0 (£H;fc£p) „ 0.16 (SH^EP) XH2.5/ug/ 
ml (6Aep) I ^^;V*-e@^^EO J S2-GPIt-f >*^- b U y82-GPI 
-oxLDL^^^mi-^/i^^EL I SA=Mto£ 0 

(B ) : HI* fca* Ltfz fltJt?>oxLDL12h (LDL^5/!/ M CUSO4K <£ o TS?^^!^ 
felU;^ ; %m X&^J-tJ (E^ep) /? 2-GPI <7>^#£T ( 
fi-fe) Xte#£T (25^g/ml ; H-ti) tr/^a^-M, ELISA&fi 1 o/c 0 

(C) : H«t 1 t"^L/i#Jg^oxLDL12hS.O f i S2-GPI (25//g/ml) £^;i/t£-cM 
>*^-hU Wft&T (fi&EP) „ (lOO-iiMS/ml) ?>#£T (S|zg 
£jf=P) XtiMgCI 2 (10mM) <Dft&T (M^ff^EP) "CELISA'Mto fc 0 

(D) I oxIDL12h-^2-GPI16hm^{i. oxIDL12h (100^g/ml) 2-GPI (10 
0/ug/ml) fctU:3 7ttl >^r^^- hf^CJ:i:J;otilLf: 

o ELISAIt C(Dm.^ (apoB*g^-e2.5^g/ml) im&T (fi 

^Ep) N ✓wcy v (lOO^fi/ml) <7)^T (MIMep) X{±MgCl 2 (10mM) Oft 
£T (H^ep) T'lfoTto 7"-*f±> 3o<0-9-^7°;VO¥^J'fit+/-SD-e^L/i 

o 

[0 3] 

Cu2+T*m<b LtzoxLDLt /? 2-GPI h ^m^"#fM<7)0NF^b^^i-IIlT^^ 0 

(A) :LDL ([II^^LfcB^ 5^M CuS04"e^iSt7t^O) +OTBARS 

(B) :Cu2+-oxIDL (apoB*B^T*2.5^g/ml) £ £ 2-GPI (0//g/ml (6&£P) > 2 
5yug/ml (H&£p) ) £ £ i> Ku^)^T:4 a yf 2>Z h\z X oT 
p 2-GPI -oxII)Lm## ELISASrffo^o 25 ^ g/ml <0 £ 2-GPI * £ 
-££ELISAf3\ > (lOO^i/ml ; BMftW) XteMgCl 2 (lOmM ; M^5fc£P) 

(C) : oxIDL12h (100 ;« g/ml) £ /? 2-GPI (100^ g/ml) 4 t: C£l§0 

0 2-GPI — oxLDLHt'cHfc & > ELISATMfctB Lfc« ELISAIi, >%.lMgC 
l2^^#^T (e^fP) . (100J*M£/ml ;SGg^£P) £L<fiMgCl 
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(D) I J3 2-GPI- oxU)lM&1t&, LDL (lOO^g/ml) t /? 2-GPI (lOO^g/ml) t 
37t:tci5Jt*Cu2+(5^ll)iR^ag-e % l§IB#tc-f j.^- h -f& i t i 
oTSJjfcStU 0 2-GPI -oxLDL^ft: (apoRffi^-r2. 5//g/ml) fiELISAtC iot 
&m3*tfco ELISAf*. 'vrcy> (100m^/ml ; BMftm ^L<(iMgCl 2 

[0 4] 

oxLDL12h- / 82-GPI16hm^*<0^ttt, m*<D p H&#fc*3*t*«€-<3NaCNBH3 

oxLDL12h- / 82-GPI16h^# (apoB*g^-C100/*g/ml) PBS^t, 200mM 
NaCNBH 3 £ffiv\ pH7.4"Cl 6 V&ff&MQiW'i' 2> Z.blz£ -oXMjcLtZo MTC^fiX^ 
&v\ Xl±MjcZtitz^&m*> 10mM MgCl2<^#£TXti#3ET\ Hl^L/ipH 
^frTt, 3 7^ 1 6B#FhM >3r3.s<- h LtZo 300ng/ml?>LDL (apoBffi^) 
Z&miT2> d Ol»tf3(7) (3 2-GPI -oxLDLm^fcELISA^ i o tStet^o 7* 

[HI5] 

Jt#OIfiLifr ff» K^-f * /? 2-GPI - oxLDL^-ffc * ^1" HI T» & 0 

(A) :^^ff^ r &LDL(nLDL) - /? 2-GPI16h (i^f-f LDL £ 2-GPI £ 3 
7°C-C1 6B#I^ >*a.^- h LtzWfom&m ; ^^f^3>ha-;v) ( ap 
oBffi^"C30Qng/ml) > oxLDL12h- £2-GPI16h (300ng/ml) Xt±100fg#W L£ 02 
-GPI-oxLDL^^#Hr&OiflLft^, ^/<?>;> (lOO^-fi/ml) 3g L < (*MgCl 2 (10mM 

(B) : 0 2-GPI -oxLDL^#^OJflLft^, MgCl 2 ClOmMj ^ftT, pH10> 3 
7*CC1 6tB^MV + a^-m ELISA*fro7t 0 7*-*»±. 2oOt> 

[E16] 
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3 oco^^^> e lis A^&m2titzp2^mmgQfcfe<omifcm<om^m 

(A) : IgG aCL (tiL/9 2-GPI— C L IgG*L#) J t r*/L/?2 
-GPI-oxLig-1 Igmfc] t<Dm$ko 

(B) : rtft/?2-GPI IgGjfrfc (/S2-GPI-er3- h Lfc#V ^M^V- h 
fcELISAT'tlU) J t r}5L/?2-GPI-oxLig-l IgGtS^J tOgB# 0 

IIH8] 

Ig(*L#ffi t IgG^^#: £: O^SS55# ^^-TIIIT^ & 0 

(A) : rfet/?2-GPI Igmm t r^2-GPIi:OIgG^m^#(IC)J t<om% 
o (B) : riJLyS2-GPI-oxLig-l IgG#i#:J i: |~LDL t <D IgG^JsH-^H^J £<7)|I5 

(C) : r^2-GPItOIgG^^#J t [U)Lt<DlgGft%£M&®L} t<om 

[ID 9] 

T /3 2-GPI - oxLDL^^# £ mm~f %> (D E L I S A Ci & ^trn^ £ ^1" 
S^^o (A) ^2-GPI-oxII)Lm^#:^rai-^>^:#:ojfiLrt^^;i/^^i-|l| 0 

(B) r i S2-GPI-oxLDL^#^^'t^trL#J £ mp2-G?I IgGj5t#J t<D 
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